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PROCESSING NEEDS AND CONSTRAINTS: NEUTRON DATA PROCESSING

R. E. MacFarlane

Los A.J,amos Scientific Laboratory, University of California
Theoretical Division

Los Alamos, New H.zxico 87545

ABSTRACT

New app.icatione for processed data and increased
accuracy requirements have generated needs for change
in the Evaluated Nuclear Datn Filch (F.NDF). Some v3n-
~tra?.nts must be remcved to allow this growth to t+!ke
place, but other strong constraint~ must remain to pro-
tect exi~cing users.

ENDF/B st~rted life aN a system oriented toward reactor Hp-
pllcationsp and this philosophy produced a very compact and use-
ful set of fllen. Its success attracted more applications, and
it grew ❑ore complex. Although some ueer~ find the current ver-
nion too large, there ure thre,! force~ acttnR which wfll caus~

the growth of the fileH to continue. ~fr~t, the need for in-
creased accuracy (e.g., hentfng, Iror deep penetrat[nn); selmond,
new applicntiom (e,R., particle-he~m therapy, funlun reactor
‘tidl~tion dnmaxe); and third, advanced evmluatton mrthodH htseli
on nuclear models which produce more complete, detailed, and
consfHtent information, Our problem during the next few ve~}r~
will be to remove erlough COfIMLralntM to allow }JNI)F to mvet theHe
need~ without dcRtroylnR the uHefulnesH of the fflt=n for the old
utiers.



these restrictions may result from an Inapp-:opriate represent ata-
tion (e. g., po~.nt cross sections in8tead of resonance parame-
ters) or reflect the need for a new representation (e.g., for
diffracticm ~catteting at 20 MeV).

The mecond class is the “representation”’ constraints. These
are the ❑uch more important limitations resulting frGm the ina-
bility to describe a physical process using an ENDFIB :nrmat.
Sometimes such limitations can be circumvented. An example is
the use of “pseudo levels” to represent continuous energy-angle
distributions for inelastic scattering. But if ENDF is to meet
the
are
the

for

needR of the next few years, some of the existing constraint
gcing tc have to be removed by defining new formats. Some of
important probleuw are diecuesed below.

Fissim Spectrum — A new representation is now available
the :nergy distribution of fissim neutrons as a function of

incident neu~ron energy. The spectrum could & approximated with
Watt parameters, entered as a large tabulation, or represented by
a new “law.”’ The results bhould be very important for fission
reactora.

Interpolation of Distributions — Two-dimensioned lnterpola-
ti”n along the E and E’ axes of an energy di~tribution often
gives poor results unless mny closely
spaced E valuea are used. A contour schem or a transformation
to better axefi mi~ht solve the problem.

Energy -Angle Distributions — Thp correlation of the ent~rgy—.
and utile of ~econdiiry p~rticle~ c~n he mea~ured or estimated uH-
lng model codes which account for direct proce~ses. Since this
effect is importnnt for faRt neutron transport, henting, nnd rmd-
tAtion damage, methods to incnrportite elirrgv-angle effects Int(,
ENl)F should be developed.

Resonance Sratteri~ — Current KNl)F/B re~onnnc’e parameters.. —---——
cannnt be used to compuLe thF nng~llar dlstributionH of
elastically ac~ttered neutronR. The introducttnn of an amplitudp
format mtght no!ve thin prohiem and improve the c~lculstlnn of
the trartgport of fission-spel’trum neutronq through iron, nickrl,
nnd chromium.

Unresolved ReRonAnce Croo~ Sections nnd CovtirlnnceR — Tht~.— -.-—— —---- — .- — -- —..- .-—-- — - — .- ---— .
re~ion h VC2V Irnpdctant for fa~t renrtord, hilt the crosm sec-
tion~ are dlffic~llr to computp, and thr covariAnren are nor cur-
rently defined. Changing to n probnbllfty tnhle rwprenentntinn
would eolve thene problem~ and nlno tmprovc th~ uonnititenry be-

tween m~lltlgroup and Monte Carlo.



patterns, and ~ny Legendre coefficient ar:+ reqtii red to repre -
eent the distributions. This causes severe problems for ❑ulti -

group procesalng codes. Perhaps a new representation could be
found which would remove the diffraction part of zhe scattering
and treat it separately, leaving a well-behaved remainder to be
represented by the Legendre expansion.

Distributions for Charged Particles — The modern model
codeg often produce spectra for each product of a neutron
reaction, and the diet?ibution of recoils can sometimes be
deduced. Host of this information is now lost. If formate for
these clistributiona were added to ENDF, improved heating, damage,
and biomedical calculations would be possible.

The third class of constraints is the “judgment” con-
atra~nts. These are the conatruints that can’t be quantified and
forct the ~valuator to make tradeoffs Imtween conflicting de-
❑ande. ?;ley can be stated as three rules designed to ensure that
ENDF remains an application orieuted system.

THE RULE OF c~ANfJE

Don’t make a change in data or formats unless test cnlcula-
tlons shw that the change will lead to a significant improvement
for at least one of the important ENDF application~,

THE qULE OF SIZE

Always usc the moat compact representation available, and
don’t add detail unless tetit calculations show that it ie needed
for one of the important applications.

THE RULE OF CONSISTENCY—— -—

I@ad to mru work for evaluutnrH,
But it w1ll help to protect the

1S KING.”


